























































































































































































where	 is	the	thermal	contact	resistance	between	the	TE	and	the	heat	sink;	 is	the	resistance	of	the	thermal	conduction	of	the	heat	sink;	 is	the	thermal	resistance	between	the	heat	sink	and	the	ambient	air.
can	be	expressed	as
where	 is	the	height	of	the	heat	sink,	 is	the	thermal	conductivity	of	the	fin	and	 is	the	cross	section	area	of	the	heat	sink.
In	order	to	attain	the	value	of	 which	is	the	thermal	resistance	of	convection	heat	transfer	between	fin	and	ambient	air,	the	convection	heat	transfer	coefficient	hcovf	can	be	obtained	[21].
where	 ,	 ,	 represent	velocity,	density	and	viscosity	coefficient	of	the	fluid	respectively.	x	is	the	characteristic	length	of	the	fin.	  = 1.1614	 ,	  = 1.846 ∗ 10−5	 .
where	 is	 the	 kinematic	 viscosity,	 is	 the	 local	 heat	 transfer	 coefficient	 along	 the	 length	 of	 the	 fin,	 kair	 is	 the	 thermal	 conductivity	 of	 air,	 is	 the	 specific	 heat	 capacity	 of	 air,	 is	 the	 heat	 diffusivity.	 =1.589 ∗ 10−5	
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From	the	analysis	above	 it	can	be	seen	that	the	 inconsistent	phenomenon	of	TE	load	resistance	 is	existent.	The	possible	explanations	may	originate	from	the	coupling	effect	between	the	PV	and	TE.	The	difference	 in	 load











Based	on	c-Si 0.47 1.30 11.04
1.40 1.67 10.95
0.75 1.57 11.07
Based	on	GaAs 2.00 1.01 22.90
3.40 1.20 22.83
1.60 1.03 22.94
5	Conclusion
In	this	paper,	the	inconsistent	phenomenon	of	TE	load	resistance	for	photovoltaic–thermoelectric	module	was	indicated.	The	model	of	the	PV-TE	was	built	and	verified.	The	load	resistances	in	different	ambient	conditions	were
also	presented.
Due	to	the	coupling	effect	of	PV	and	TE,	the	characteristic	of	the	load	resistance	was	changed,	and	the	inconsistent	phenomenon	of	TE	load	resistance	is	significant.	The	load	resistances	of	TE	for	the	maximum	power	output	of
Fig.	9	Load	resistances	with	different	ambient	temperature	(based	on	GaAs).
the	TE	alone,	TE	in	PV-TE	and	PV-TE	in	different	ambient	conditions	were	compared.	Different	types	of	PV	cells	and	different	ambient	conditions	all	affect	the	load	resistance	of	TE.	But	it	can	be	concluded	that	the	load	resistance	of	the
TE	alone	is	different	from	the	load	resistance	of	TE	in	PV-TE	module,	so	the	internal	resistance	of	TE	cannot	be	as	the	reference	to	match	the	load	resistance	for	PV-TE	module.
In	addition,	the	load	resistance	of	TE	for	TE	maximum	power	output	is	not	the	one	for	PV-TE	maximum	power	output.	In	actual	application,	the	PV	efficiency	and	TE	efficiency	may	be	all	considered	to	match	the	load	resistance
of	TE.	Only	considering	the	TE	efficiency	to	match	the	load	resistance	may	not	also	lead	to	a	highest	PV-TE	efficiency.	This	paper	would	provide	a	reference	to	match	a	suitable	a	load	resistance	for	the	PV-TE	maximum	power	output.
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• Migration	phenomenon	of	TE	load	resistance	for	PV-TE	was	indicated.
• The	model	of	the	PV-TE	was	built	and	verified.
• PV-TE	based	on	two	types	of	PV	cells	were	analyzed.
• The	load	resistances	in	different	ambient	conditions	were	compared.
